The domestic (water) buffalo is not indigenous to Africa. Some buffalo may have been taken to what is now Tunisia in Roman times about 2000 years ago. The species arrived in Egypt from Mesopotamia some 1200 years past and there were attempted introductions to the east coast of Africa by the Portuguese from India in the sixteenth century. The missionary-explorer David Livingstone took four buffalo from India to what is now southern Tanzania in 1866. In the twentieth century, European powers introduced buffalo to many of their African colonies. In addition to Egypt and Tunisia on the Mediterranean coast of north Africa buffalo have been introduced to fourteen subSaharan countries. Information on these introductions is sparse and is obviously incomplete. With the exceptions of Tanzania, where there have been buffalo for 90 years, and Mozambique, where there is documented presence over about 50 years, buffalo have been present for very short periods. They have disappeared without trace in some countries and have been culled in others due to adaptation or disease problems. Suitable ecological niches for buffalo exist in many African countries. Too few animals, failure to provide sufficient public financial resources and lack of private sector interest are among the reasons for the buffalo's failure to contribute to African livestock production.
INTRODUCTION
Little is known with regard to the domestic buffalo in Africa [1] . A standard work of reference on buffalo comprising more than nine hundred pages refers to Africa -with the exception of Egypt -only seven times and not all of these concern the domestic buffalo [2] . In a more recent text major attention is given to buffalo in 20 Latin American countries but only Egypt is given space for the African continent [3] .
Buffalo were introduced to Egypt from India via Mesopotamia (present day Iran and Iraq) during the Arab invasion in the Ninth Century of the Christian Era (i.e. about 1200 years ago) [3] . Egypt is the exception in Africa in that the buffalo -usually referred to in the country by its Arabic name 'gamous' -is an integral component of the standard array of domestic livestock. In no other African country is the buffalo a species that contributes in any substantial way to food security and livelihoods.
Attempts to introduce buffalo -an exotic species in this context -to several African countries have been made in both the colonial period prior to about 1960 and to independent Africa since 1960. Two previous papers documented such attempts in nine countries, discussing successes (few) and failures (many) and commenting on the buffalo in Africa's future [4, 5] . The current paper is complementary to the previous two and presents information from previously unpublished reports, from reports that have generally been *Address correspondence to this author at the Bartridge Partners, Bartridge House, Umberleigh, Devon EX37 9AS, UK; Tel: +44 (0)1769 560244; E-mail: trevorbart@aol.com overlooked and from other unusual reports and sources on the domestic (water) buffalo in seven countries on the African continent.
BUFFALO IN AFRICA Angola
There is one report of about 4 000 buffalo being imported to Angola from Brazil (Anonymous reviewer of this paper, personal communication, 23 April 2016) . No further information has been found regarding these animals.
Democratic Republic of Congo (Belgian Congo, Zaïre)
Some 12 buffalo were imported to the Belgian Congo before 1914 [6] , probably in 1910 [7] . There is evidence that two lots of buffalo, each of 20 head, were imported to the Congo in the 1930s from Ceylon (now Sri Lanka) and east Java [2] . These animals incurred heavy losses due to helminth parasites and suffered severely from attacks by blackfly (Family Simulidae, genus Onchocerca) [8] . An American stationed in The Congo during the Second World War claims to have hunted "water buffalo" on a plantation in August 1944 [9] but it seems probable that these were in fact the African buffalo Syncerus caffer. A further two males and ten females of the Kundi breed were imported from Pakistan in 1953 [6, [10] [11] [12] . Research on these animals showed the buffalo to be as susceptible to East Coast Fever as European cattle. In the same research series two attempts (in 1956 and in 1959) to cause piroplasmosis (Piroplasma bigemina) were unsuccessful although a local bullock died and anaplasmosis (Anaplasma marginale) could not be induced in buffalo although the species suffers from this disease elsewhere. The Congo buffalo were very susceptible to Trypanosoma vivax but less so to T. congolense and the appearance of symptoms was delayed in comparison to cattle [6, [10] [11] [12] [13] . A male of this group was slaughtered in 1959 and found to be harbouring the fluke Paramphistomum explanatum, a parasite not otherwise reported from outside Asia and so the animal was presumably infected on arrival in the Congo. No information has been found on the ultimate fate of the buffalo in Congo but it seems likely that they disappeared as a result of the rinderpest epizootic of 1961. A recent reference claims buffalo were introduced to the lower Congo from Italy as a domestic animal [14] and cites Zeuner 1963 [15] as the source of the information: there is, however, no mention of this transfer in Zeuner [15] .
Eritrea
One source states that a small number of water buffalo were taken to Eritrea (then an Italian colony) from Egypt in 1933 [14] but the statement is not substantiated and no other evidence of this movement has been found.
A total of 43 buffalo cows purchased from Italy in 2009 and introduced to Mendefera subzone are supposedly giving impetus to endeavours to boost dairy and meat output. Mr Zebib Kahsai, head of the Ministry of Agriculture's branch in the subzone, said that these buffalo cows were the first to be introduced to the country. It is claimed that the cows possess high resistance to disease and efforts are underway to reproduce them [16] .
Ethiopia
It has been suggested that in view of the wide range of agroecological zones in the country introduction of the domestic buffalo would be feasible [17, 18] . There are, however, no records of the presence of domestic buffalo in Ethiopia and there has been no official followup to proposals that they should be introduced (Takele Taye Desta More recently, in the early 1990s a small group of swamp buffaloes was introduced to the Kenya coast at Tiwi by a retired French agriculturalist. The philanthropic aim was to repeat in Africa the revolution in arable agriculture to which buffalo draught power had contributed in Vietnam and other countries of Southeast Asia. Within a few months of arriving the owner had already become aware of the risks posed by trypanosomosis. By then one animal was recumbent and too weak to go out to graze and the remaining animals were restricted to grazing within one or two hundred metres of the seashore where bush clearing and the sea-breeze presumably reduced tsetse fly challenge. A few months later the sick animal had died and another had broken its neck after jumping from a small cliff in its effort to get into the sea and only one animal remained alive. A year later this animal too was absent and presumed dead along, sadly, with its visionary owner and importer (Paul Rossiter, personal communication, 24 April 2012). India, where they had been tested clear for several diseases, and were to be put in quarantine for two years. By November 1957, ten animals had died mostly from anaplasmosis. Weekly dipping failed to keep the animals free of ticks and by November 1957 ten animals had died, mostly from anaplasmosis although peracute heartwater accounted for some deaths; subsequently some animals were affected by tuberculosis and ascaris infection was frequent in young animals [19] . Following the two years' quarantine 22 animals were retained on Sainte-Marie Island and 20 were sent to the northeast coastal area of Tamatave. The herd was further split in 1964 and 1965.
The ultimate fate of the Madagascar buffalo is not known. There do not appear to be any buffalo in Madagascar in 2016 but it has not been possible to verify this as requests for information from the Animal Genetic Resources Section of the Ministry of Livestock Production have gone unanswered.
Mauritius
For several years the FAO Production Yearbook has given an estimate of 25 domestic buffalo on the island of Mauritius and it maintains this estimate for 2014 [20] . The breed data base of FAO DAD-IS [21] does not, however, include buffalo in species and breeds present. Buffalo were indeed imported from India in the 1960s by Indian immigrants and these were used by individuals and on sugar estates for milk and meat production and for draught power: it is not known what happened to these animals and there are no buffalo on Mauritius in 2016 (Micheline Pillay, Agricultural Research and Extension Unit, Livestock Department, personal communication, 10 March 2016).
Mozambique
It is possible that buffalo were introduced to the area that is now Mozambique during the seventeenth century when the Portuguese were expelled from Kenya but there is no firm evidence for this [2] . Another source [7] claims that some buffalo were imported to Mozambique after the conclusion of World War I (1914) (1915) (1916) (1917) (1918) but no further trace of these animals has been found.
In recent times the first water buffalo, comprising 10 bulls and 90 cows, to arrive in Mozambique came from Italy by sea in 1960. They landed in Beira, were quarantined in Inhamízua 15 km from Beira and were later transferred to Zambézia. In 1973 this group had grown in numbers to 273 head [22] .
Some Jaffarabadi x Murrah buffalo were imported from the Naples region of Italy in 1969. These were distributed to various parts of the country. Numbers appear to have peaked at just less than 1000 head in 1996 and reached a low of less than 250 head in 2002 although numbers from different sources are conflicting [23] [24] [25] [26] [27] . An official report of 2004 stated that there were very significant numbers of River type buffalo in commercial livestock production systems in the low altitude agroecological regions of Sofala and Zambézia Provinces but that decreasing numbers relative to previous years could be due to low fertility and high mortality rates caused by inbreeding, abortions and diseases including heartwater and trypanosomosis. A breeding programme using semen imported from the original Naples area in Italy was being proposed to rectify some of these problems [27] .
An absence of almost any type of management on government farms, leading in some cases to buffalo living effectively as feral animals was a major reason for the animals being ceded to the private sector. Later, however, some animals were taken back by the administration and in 2009 were kept at Mazimechopes research station (Figure 1 
Republic of South Africa
There is virtually no formal information on the domestic buffalo in South Africa. It seems, however, that domestic buffalo were imported about 1904 to the National Zoological Gardens in Pretoria and there were still buffalo there in 1966 when a single calf was born. There were also three male, four female and one female calf of domestic buffalo at Johannesburg zoo in 1966 and at that time there were Indian buffalo that had been acquired from zoos and circuses on at least three private ranches [2] 2 . Attempts to hybridize African buffalo (Syncerus caffer) with domestic buffalo at the National Zoological Gardens in Pretoria during the 1930s were unsuccessful [28] . One herd of domestic buffalo in Western Cape produces mozzarella cheese (Figure 2) A shipment of buffalo from the State of Victoria to South Africa was made in mid 2006 [31] .
Tanzania
The overall history of water buffalo in the colonial and post-colonial periods is well documented and has been summarized elsewhere [4, 5] . Buffalo were imported to the then Tanganyika Territory from Zanzibar in 1926 and have been present in the country ever since. Tanzania is the only country in Africa south of the Sahara with such a long history of buffalo experimentation and production and is apparently the only one with an official policy regarding production and development of the domestic buffalo [32] . Throughout its 90-year history in the country it has always been at risk and suffered from trypanosomosis and East Coast Fever and other tick-borne diseases if not adequately protected against these diseases.
One little known record of domestic buffalo in Tanzania is its attempted introduction by the missionary-explorer David Livingstone in 1866 [33] . Livingstone was anxious to test the ability of the buffalo 
March
Making camels' saddles, and repairing those of the mules and buffaloes 4 April A buffalo gored a donkey so badly that it had to be shot: the tips of the offender's horns were cut off, on the principle of "locking the stable-door when the steed is stolen"
April
Evening: buffaloes and camels first bitten by tsetse fly 8 April Local people much more taken up with camels and buffaloes than with Livingstone.
The Havildar assured Livingstone two buffaloes were sufficient to carry the necessary baggage but he found they had more than full loads for two each of buffaloes, mules and donkeys; when they fell down under them he was assured with much positiveness they were not overloaded and he had to remain silent or express the opinion that all the animals would be killed
Tsetse again biting buffaloes Buffaloes again bitten by tsetse and other flies (which look much more formidable than tsetse) and blood of arterial colour flowed down, a symptom not previously seen by Livingstone: grey buffalo sick but attributed to unmerciful loading 7 May Grey buffalo in convulsions: the cruelty of these sepoys vitiates experiment and Livingstone expects many camels, one buffalo and one mule to die 8 May One mule very ill; one buffalo drowsy and exhausted; one camel a mere skeleton from bad sores; and another has an enormous hole at the point of the pelvis, which sticks out at the side: suspect that this was made maliciously 20 May Black buffalo dead; one camel ditto and one mule left behind ill. If not aware of existence of tsetse should say they died from sheer bad treatment and hard work 2 June From appearance of cow-buffalo, fear tsetse is chief enemy but there is a place like a bayonet wound on its shoulder and sepoys suspected 3 June Cow-buffalo fell, foaming at the mouth and expired. Meat fat but a little glariness on foreleg and think that, notwithstanding dissimilarity of symptoms observed in camels and buffaloes and those seen in oxen and horses the evil may be the tsetse after all but animals badly used without doubt. Calf has a cut a half inch deep but not certain as to real causes of death 2 July Successive crowds of people come to gaze and appearance and acts often cause a burst of laughter; poodle dog, buffalo-calf and only remaining donkey greeted with same amount of curiosity and laughter-exciting comment as myself 15 July Town of Matak: retaining their brutal feelings the sepoys killed the donkey by striking it on the head when in boggy places into which they had driven it loaded; the Havildar killed the young buffalo and ate it, having hatched what he thought a plausible story -it had died and tigers had devoured it -"Did you see the stripes of the tiger?" said I and all declared they saw them distinctly. This gave us an idea of their truthfulness as there is no striped tiger in all Africa It is possible that the striped hyaena Hyaena hyaena made a nuisance of itself around camp as this species did when the Author was trekking cattle in this part of southern Tanzania in 1965. Source: [33] , modified by the Author.
(and of camels and donkeys) to survive and work in areas infested by tsetse flies 4 . He arrived at Zanzibar in early March with three adult buffalo and one calf (and six camels, two mules and four donkeys) and shortly afterwards sailed with his animals in a dhow to what is now southern Tanzania. Unloading his animals was the first of multiple problems relating to their behaviour, their health and food and the intransigence of his porters ( Table 1) . A combination of disease, probable poor nutrition and cruelty by Livingstone's entourage saw all his animals dead within three months of arriving in the country.
In September 2013 there were 19 buffalo at the Dar es Salaam zoo (Figure 3) , these having been obtained from government research stations (personal observation).
The FAO database [21] gives a population of 1400-2000 buffalo in Tanzania in 2013, this information being considered reliable as it is based on survey at species level: the number shows a decreasing numerical trend compared to an estimate of more than 7900 head in 2001.
Tunisia
Buffalo may have been introduced to Tunisia in Roman times [36] . Further animals were presented by 4 Livingstone was the first to suggest the relationship between trypanosomes (the parasite) and tsetse flies (the vector) when, in 1852 on an earlier voyage, he noted the occurrence of a disease along the Limpopo and Zambezi rivers and the shores of Lakes Nyasa and Tanganyika from which all his cattle died after being bitten by tsetse flies (recorded in Vickerman, 1997 [34] ). It was not until some 30 years later, however, that the Scottish pathologist and microbiologist David Bruce identified trypanosomes as the causative agents of the disease in animals and of sleeping sickness in humans [35] .
the King of the Two Sicilies to Ahmed Bey of Tunisia in 1840. By 1882 the population was estimated to be 1000 animals but this was reduced by hunting in the following years. Epstein [7] quotes Boettger [37] in stating that there were further imports of buffalo to be used for "agricultural purposes". The statement of Epstein [7] in 1971 that all buffalo had been exterminated was not correct although all except three buffalo had been shot in the late 1950s and early 1960s. After this, conservation measures were put in place and there is now a free-ranging herd of about 60 animals at Lake Ichkeul National Park, near Bizerta in northern Tunisia [38] . Testament to the buffalo as a national asset is evident from a sculpture of the animal at the entrance to the National Park (Figure 4) and to the issue of a postage stamp bearing its image ( Figure 5 ). 
Uganda
The information on buffalo in Uganda provided by Vietmeyer, 1981 [1] and reported in Wilson, 2012 [5] differs from that given in Cockrill, 1974 [2] 5 . A main difference is that Vietmeyer [1] indicates that a group of 1 bull and 12 cows was imported in 1969 but Cockrill [2] reports that 2 male and 8 in-calf females, being a present to Uganda from an Indian State Farm, were imported in 1971. The "Vietmeyer herd" was kept at Entebbe for seven years where it grew to 2 bulls and 40 cows with other males being slaughtered: the "Cockrill herd" was sent to Lusanke in Bugerere County in East Mango District and in November 1972 there were 18 animals. According to Vietmeyer [1] buffalo were unaffected by cattle diseases endemic to the area, were resistant to the major tick-borne diseases and were unaffected by virulent strains of East Coast Fever (theileriosis) which killed large proportions of cattle that were not provided with an intensive regime of protective acaricidal dipping [1] . According to Cockrill [2] several animals died of suspected East Coast Fever in spite of being dipped once every week and two animals died of experimentally induced Trypanosoma infection.
In a report to FAO on the status of the country's livestock resources the Uganda National Animal Genetic Resources Centre and Data Bank [39] stated that buffalo were first brought to Uganda in the 1960s. 5 Vietmeyer states his information was provided by G L Corry, Director, Veterinary Research Services, Entebbe whereas Cockrill obtained his information from E P S Rogers, Chief Veterinary Research Officer Uganda. Information by the latter was provided in 1972 which was presumably some years earlier than that supplied by the former.
In 1992 there was a total of only 10 buffalo in the country but in February 2004 the number of buffalo was unknown [39] .
DISCUSSION
The domestic (water) buffalo is not native to Africa. As an animal to contributing to food security and livelihoods it is found only in Egypt where it has been present for many hundreds of years [3, 40] . An earlier paper on domestic buffalo in Africa [5] reported introductions or attempted introductions to nine countries south of the Sahara: this paper adds records from one north African country and five subSaharan countries or countries in the Indian Ocean that are members of the African Union. In total, therefore, it is known that 16 countries have attempted to introduce the domestic buffalo (Figure 6 ). In all of these countries (and in many others in Africa) there are physical and biological environments suitable to the buffalo. It is considered by many that buffalo have considerable advantages over the present array of domestic livestock in Africa in terms of their meat (tasty, lean, low saturated fat), milk (18-23 per cent total solids compared to 13-16 per cent in cow milk) and in draught and transport performance. Supposedly efficient converters of low quality feed buffalo make good use of less digestible feeds (rice straw, maize stover, sugarcane wastes) and they are easy to maintain on locally available roughages and crop residues.
Most African countries already have a broad array of domestic livestock species. Most of these are said to be of poor genetic potential and of low productivity but the three main ruminant species (cattle goats and sheep) already provide both meat and milk and cattle are extensively used for draught purposes. African indigenous livestock may be in need of "enhancement" [41] but it is not clear how the introduction of very small numbers of exotic species will enhance the productivity of native livestock types that are already well adapted to their local environments.
With the qualified exceptions of Tanzania and Mozambique -and of course Egypt -introductions of buffalo to African countries have usually very quickly failed in spite of often favourable physical and biological environments. Among the obvious reasons for failure are low numbers of animals and a failure to bring in new genetic material resulting in reduced performance from inbreeding, a lack of clear objectives and output goals and a failure to move animals into local production systems away from an experimental environment. Disease has also been a constraint in most countries as buffalo have encountered pathogens not met in their Asian environments: these include trypanosomosis [2, 13, 27, 33] and East Coast Fever [2, 4, 12] as well as many tick-borne diseases. In Nigeria an outbreak of streptothricosis on the ranch that was home to the buffalo during their short sojourn in the country resulted in their all being slaughtered in 1979 [2] .
Africa is home to vast numbers of cattle, goats and sheep. These are, and will continue to be, the continent's main producers of meat, milk and of renewable energy for farm and transport operations. Their needs and their peculiarities are well understood by African people. Introducing additional exotic species can be considered in some respects as an attempt to reduce risk and broaden the production base. The African experience so far has not been successful in contributing to food security as a whole or improved livelihoods for livestock producers. There does not seem to be any comparative advantage in governments disbursing considerable amounts of financial and human resources in promoting buffalo and indeed they have not done so. The social and political environments, unlike the physical and biological ones, are therefore additional major constraints to buffalo production in Africa. Better use of the limited and limiting financial and human resources to improve livestock production and productivity would yield more worthwhile results if expended on the known rather than the unknown. In Africa in general, exotic animals can best be seen as a diversion to mainstream production rather than as a diversification of it. They are, almost without exception, not the right animal in the right place and are not fit for purpose [42] .
